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(57) Abstract: 

PROBLEM TO BE SOLVED: To attain miniaturization and to make a component 
suitable for high density mounting by providing a substrate composed of 
a magnetic substance material and a ceramic material containing a 
dielectric material and a double terminal type passive filter circuit, 
formed inside the substrate and serially connected to a signal line so 
as to block the transmission of a signal component in a prescribed 
frequency band inside a signal to be transmitted through the signal 
line. 



SOLUTION: At both the terminal parts of a substrate 11 consisting of the 
ceramic material, terminal electrodes 12a and 12b are formed for 
connecting the internal filter circuit and the signal line. The filter 
circuit is composed of plural parallel resonance circuits which are 
successively serially connected. The resonance frequency of the plural 
parallel resonance circuits is gradually decreased, and the bandwidth of 
two parallel resonance circuits having adjacent resonance frequencies is 
partially overlapped each other, and the transmission of the signal 
component in a certain prescribed frequency band is blocked as a whole. 
These plural parallel resonance circuits are formed as a double terminal 
type filter as a whole. Thus, the miniaturization of a filter component 
10 and high-density mounting can be realized. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The band stop filter components characterized by having the 
one terminal pair network mold passivity filter circuit which prevents 
transmission of the signal component in a frequency band predetermined 
[ in the signal which is connected to a serial and transmitted to a 
signal line in this signal line ] formed in the interior of the base 
which consists of a porcelain ingredient containing both a magnetic- 
substance ingredient and dielectric materials, and said base. 
[Claim 2] The band stop filter component according to claim 1 
characterized by connecting to a serial two or more parallel resonant 
circuits where said passive filter circuit consists of the inductor and 
capacitor by which each was mutually connected to juxtaposition, and 
resonance frequency differs mutually one by one. 
[Claim 3] The band stop filter component according to claim 2 
characterized by defining each of two or more of said resonance 
frequency and bandwidths of a parallel resonant circuit, and becoming so 
that a part of bandwidths of two parallel resonant circuits with the 
resonance frequency which adjoined mutually among said two or more 
parallel resonant circuits may lap. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the band stop filter 
components which prevent transmission of the signal component in a 
predetermined frequency band. 



[0002] 

[Description of the Prior Art] Conventionally, in the various electronic 
equipment handling the signal of a microwave band, the band stop mold 
EMI (Electro Mgnetic Interference) filter is used. Drawing 9 and drawing 
10 are the representative circuit schematics of T mold and pi (pie) mold 
filter, respectively. 

[0003] The already marketed band stop mold EMI filter is expressed like 
drawing 9 or drawing 10 , and has a total of three external electrodes 
of two terminal electrodes 12a and 12b for inserting in a serial at a 
signal line, and the earth electrode 13 for connecting with touch-down 
Rhine. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the thing of 3 
terminal configuration as shown in drawing 9 or drawing 10 , since three 
have the number of external electrodes, a limitation is in the 
miniaturization of the filter component. The occupancy area on the 
substrate which is needed since leading about of the signal line on a 
substrate and touch-down Rhine becomes complicated and the filter 
component is mounted in a pan on a substrate by the thing of 3 terminal 
configuration becomes large, and there is a limitation also in high 
density assembly. 

[0005] In view of the above-mentioned situation, this invention aims at 
offering the band stop filter components also suitable for high-density- 
assembly-ization while it can attain the miniaturization of the filter 
component compared with the former. 
[0006] 

[Means for Solving the Problem] The band stop filter components of this 
invention which attains the above-mentioned purpose are characterized by 
having the one terminal pair network mold passivity filter circuit which 
prevents transmission of the signal component in a frequency band 
predetermined [ in the signal which is connected to a serial and 
transmitted to a signal line in the signal line ] formed in the interior 
of the base which consists of a porcelain ingredient containing both a 
magnetic-substance ingredient and dielectric materials, and its base. 
[0007] Since the band stop filter components of this invention consist 
of one terminal pair network mold passivity filter circuits, they fit a 
miniaturization and fit high density assembly. Here, in the band stop 
filter components of this invention, two or more parallel resonant 
circuits where the above-mentioned passive filter circuit consists of 
the inductor and capacitor by which each was mutually connected to 
juxtaposition, and resonance frequency differs mutually may be connected 



to a serial one by one. 

[0008] In that case, it is desirable that each resonance frequency and 
bandwidth of a parallel resonant circuit of these plurality are defined, 
and become so that a part of bandwidths of two parallel resonant 
circuits with the resonance frequency which adjoined mutually among the 
parallel resonant circuits of these plurality may lap. A one terminal 
pair network mold passivity filter circuit with a desired property is 
realizable by connecting such a parallel resonant circuit to two or more 
serials. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained. It is the circuit diagram of two or more 
parallel resonant circuits where drawing 1 was connected to the circuit 
diagram of a parallel resonant circuit, and drawing 2 was connected to 
the serial one by one. A parallel resonant circuit 14 is constituted by 
connecting an inductor 15 and a capacitor 16 to juxtaposition, as shown 
in drawing 1 . Passage is prevented only for a certain specific 
resonance frequency (frequency of a very narrow bandwidth) in which this 
parallel resonant circuit 14 becomes settled with in DAKUTASU L of an 
inductor 15, and the capacitance C of a capacitor 16 only in one piece. 
[0010] A part of bandwidths of the two or more parallel resonant 
circuits 14_1 connected to the serial one by one, 14_2, — , two 
resonance circuits in which 14_n has the resonance frequency which 
resonance frequency differs little by little and moreover adjoined which 
are shown in drawing 2 have lapped every. For this reason, it acts as a 
band stop filter which prevents transfer of the signal component in a 
certain predetermined frequency band as the whole. And the band stop 
filter which is shown in this drawing 1 and which consists of two or 
more parallel resonant circuits is a filter of a one terminal pair 
network mold as a whole, however the parallel resonant circuit may be 
connected to the serial. 

[0011] Hereafter, a more concrete operation gestalt is explained. 
Drawing 3 is the appearance perspective view of the band stop filter 
components of this invention. The terminal electrodes 12a and 12b for 
the band stop filter components 10 shown in this drawing 3 to connect to 
the both ends of the base 11 which consists of a porcelain ingredient, 
the internal filter circuit of this filter component 10, and the 
exterior, for example, the signal line on a substrate, are formed. The 
filter circuit which consists of a parallel resonant circuit of 
plurality (it is three at the example shown below) connected to the 
serial one by one is formed in the interior of this filter component 10 



so that it may explain below. 

[0012] Drawing 4 is the mimetic diagram showing the filter circuit 
formed in the interior of the band stop filter components which show an 
appearance to drawing 3 . this filter circuit — an inductor 15 (three 
inductors 15_1 connected to the serial, 15_2, and 15_3 can be 
considered), these three inductors 15_1, 15_2, and 15_3 — it consists 
of three capacitors 16_1 which were alike, respectively and were 
connected one [ at a time ] to juxtaposition, 16_2, and 16_3. 
[0013] Drawing 5 - drawing 7 are drawings showing each production 
process of the filter circuit shown in drawing 4 . Here, the dielectric 
materials which use a principal component, a magnetic-substance 
ingredient, and lead titanate as a principal component for a nickel-Zn 
ferrite shall be used. First, it mixes and temporary quenching of Fe 203 
which is the start raw material of a nickel-Zn ferrite, NiO, the ZnO, 
etc. is carried out, they are ground so that it may become a suitable 
particle size, and the magnetic-substance raw material temporary- 
quenching powder of a desired particle size is obtained. PbO which is 
the start raw material of lead titanate on the other hand, and Ti02 etc. 
— mixing and temporary quenching — it grinds and the dielectric raw 
material temporary-quenching powder of a desired particle size is 
obtained. 

[0014] Next, a dispersant, a binder, a plasticizer, a solvent, etc. are 
added and the charge paste of printing material is produced at the same 
time it mixes magnetic-substance raw material temporary-quenching powder 
and dielectric raw material temporary-quenching powder at a rate defined 
beforehand. Thus, a laminating is carried out screen-stenciling the 
produced ingredient paste and the conductive paste which uses Ag or Pd 
as a principal component by turns, it cuts if needed, and the layered 
product of Green is formed. It calcinates further, a baking object is 
formed, debinder processing is used for this layered product for 
the conductive paste which uses Ag as a principal component at this 
baking object, the terminal electrodes 12a and 12b (refer to drawing 3 ) 
are formed, and, thereby, the band stop filter components 10 are 
completed. 

[0015] Hereafter, each production process shown in drawing 5 - drawing 7 
is explained. First, as shown in drawing 5 (A), the base substrate 111 
which consists of an ingredient paste produced as mentioned above is 
prepared. This base substrate 111 becomes the 1st layer of the base in a 
finished product, next, the conductor according to conductive paste to 
the base substrate (1st layer) 111 top — the film 121 is formed 
( drawing 5 (B)). this conductor — the conductor for [ left half / of 



the film 121 ] capacitors in the object for inductors, and a right half 
— it is the film. 

[0016] next, the 2nd which has through hole 112a with an ingredient 
paste — layer 112 — forming ( drawing 5 (C)) — conductive paste — a 
conductor — the film 122 is formed ( drawing 5 (D)). this conductor — 
the conductive paste with which it filled up with conductive paste also 
in through hole 112a, and that through hole 112a was filled up when 
forming the film 122 — a conductor — the film 121 and a conductor — 
the film 122 is connected electrically. All the through holes explained 
below are also bearing the same role rate. 

[0017] 113 [ layer / 3rd ] is hereafter formed with an ingredient paste 
similarly ( drawing 5 (E)). 114 [ layer / 4th ] is formed ( drawing 6 
(G)). conductive paste — a conductor — the film 123 is formed 
( drawing 5 (F)) and it has through hole 114a — 115 [ layer / 5th ] is 
formed ( drawing 6 (I)), a conductor — the film 124 is formed ( drawing 
6 (H)) and it has through hole 115a — 116 [ layer / 6th ] is formed 
( drawing 6 (K)). the electric conduction film 125 is formed ( drawing 6 
(J)), and it has through hole 116a — 117 [ layer / 7th ] is formed 
( drawing 7 (M)). a conductor — the film 126 is formed ( drawing 6 (L)) 
and it has through hole 117a — a conductor — the 8th which forms the 
film 127 ( drawing 7 (N)) and has through hole 118a — layer 118 — 
forming ( drawing 7 (0) and a conductor — the film 128 being formed 
( drawing 7 (P)) and 119 [ layer / 9th ] being formed in the whole 
surface ( drawing 7 (Q)).) 

[0018] In addition, although only one filter component is shown, a 
majority of these layered products for one piece are generated here by 
forming two or more same patterns in coincidence, and usually cutting 
them. Thus, after forming this layered product, as mentioned above, 
debinder processing is performed to this layered product, it calcinates 
further, a baking object is formed, and those terminal electrodes 12a 
and 12b shown in drawing 3 are formed. 

[0019] By passing through such a production process, the filter 
components 10 of the structure shown in drawing 3 and drawing 4 are 
manufactured. Drawing 8 is drawing in which only the filter circuit 
(this is called a "three-step article" since it is the configuration 
that three steps of parallel resonant circuits were connected) of the 
structure shown in drawing 4 , and one step of parallel resonant circuit 
showed the filter shape in (calling "1 step article"). 

[0020] Although only the very narrow bandwidth has prevented transfer of 
a signal in the one-step article, the band stop filter covering a quite 
large frequency band is realized in the three-step article. 



[0021] 

[Effect of the Invention] As explained above, according to this 
invention, the band stop filter about a desired frequency band can be 
realized in a two-terminal circuit, and miniaturization of components 
and high-density-assembly-ization can be realized. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of a parallel resonant circuit. 
[Drawing 2] It is the circuit diagram of two or more parallel resonant 
circuits connected to the serial one by one. 

[Drawing 3] It is the appearance perspective view of the band stop 
filter components of this invention. 

[Drawing 4] It is the mimetic diagram showing the filter circuit formed 
in the interior of the band stop filter components which show an 
appearance to drawing 3 . 

[Drawing 5] It is drawing showing the production process of the filter 
circuit shown in drawing 4 . 

[Drawing 6] It is drawing showing the production process of the filter 
circuit shown in drawing 4 . 

[Drawing 7] It is drawing showing the production process of the filter 
circuit shown in drawing 4 . 

[Drawing 8] It is drawing having shown the filter circuit of the 
structure shown in drawing 4 , and the filter shape in one step of 
parallel resonance 

[Drawing 9] It is the representative circuit schematic of T mold filter. 
[Drawing 10] It is the representative circuit schematic of pi (pie) mold 
filter. 



[Description of Notations] 

10 Band Stop Filter Components 

11 Base 

12a, 12b Terminal electrode 

14, 14_1, 14_2, — , 14_n Parallel resonant circuit 

15, 15_1, 15_2, 15_3 Inductor 

16, 16_1, 16_2, 16_3 Capacitor 

111 Base Substrate 

112 2nd Layer 
112a Through hole 

113 3rd Layer 
113a Through hole 

114 4th Layer 
114a Through hole 

115 5th Layer 
115a Through hole 

116 6th Layer 
116a Through hole 

117 7th Layer 
117a Through hole 

118 8th Layer 
118a Through hole 

119 9th Layer 

121, 122, 123, 124, and 125, 126, 127, 128 a conductor — film 
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[Drawing 7] 
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